micro-pinned or, more frequently, glued on cards. Examination of external structures was carried out by use of a Leica Wild M10 stereo-microscope (max. 108ϫ magnification), examination of female and male terminalia by use of a Olympus BX41 microscope (max. 400ϫ magnification). Drawings were made by using a camera lucida. Aedeagi and parameres are illustrated in right side view (except fig. 3 ). The spur-like process of the pygophore (architecture of the pygophore see Papáček et al. 1989, p. 114, fig. 17 ) is figured from the left side, perpendicular to the laminate distal area. The female abdominal sternum 7 (subgenital plate) is figured in ventral view. In all drawings the pilosity is omitted. After examination, genitalia have been glued on cards (usually the same card on which the specimen is glued).
Terminology follows Mahner (1993) , Papáček et al. (1989) , and Zettel (1997a, b) , and it is also partly explained in figs. 16, 18, and 19 . The statement, whether specimens are brachypterous (= brach.; hind-wingmicropterous) or macropterous (= macr.) , is made after external examination according to the development of the hemelytron (without or with claval and embolar suture); exact state of the hind wings, i.e. brachy-or micropterous (sensu Papáček et al. 1989: 120) , was not examined.
Materials (except relatively large material of Tiphotrephes indicus) are mostly referred to by the original labels. Each label is cited between quotes ' '; the backslash sign \ indicates the break of a line. Red labels bearing the word 'Holotypus' or 'Paratypus', the name of the species, and the authors' names are attached to all type specimens of the new species; these labels are not cited.
The following codes are used to indicate the collections in which material is deposited: BMNH Papáček et al. 1988: 121-122 (distribution) , 144-147 (comparison) ; Papáček et al. 1989: 109-111, 120-121 (comparative notes, generic characters) ; Polhemus 1990: 53, 56 (notes) , 61 (listed) (partly referring to Mixotrephes species); Zettel 1999: 13 (key, illustrations) (partly referring to Mixotrephes species); Papáček & Zettel 2001: 285 (key), 296-298 (comparative notes) (partly referring to Mixotrephes species). Type species Limnotrephes campbelli Esaki & China, 1928 (by monotypy)
Limnotrephes campbelli [12] [13] [14] 73) Limnotrephes campbelli Esaki & China, 1928: 161- 
Diagnosis
Body length of brachypterous morph 1.31-1.47 mm; width of cephalonotum 0.90-0.98 mm; colour: head usually yellowish, with brown marks at posterior margin and pair of longitudinal stripes posteriorly, in some specimens with dot or short stripe anteriorly, or, rarely with small dots or stripes from middle to eye margin, in one female with complete, brown, crossshaped mark as in L. ceylonensis sp. n.; lateral carina of head not connected with pronotal carina (fig. 73) ; midsternal carinae similar as in L. ceylonensis sp. n. (comp. fig. 76 ), with prosternal carina posteriorly low; punctures on mesoscutellum and hemelytron large, in some specimens shallow, laterally on pronotum always shallow. Male: aedeagus (figs. 1-3) short (length: width of phallosoma = ca. 1.8), apex with one medial and two lateral, wing-shaped small carinae, ejaculatory reservoir localized within phallosoma, extremely large (in some specimens with visible equatorial constriction); both, right paramere ( fig. 5 ) and left paramere ( fig. 4) Esaki & China (1928, p. 158, fig. 10f ), but transformed into right side position; 2, aedeagus author's interpretation (see real shape of apex); 3, aedeagus, author's interpretation, left side position, internal structures omitted; 4, left paramere; 5, right paramere. Figs. 6-11. Male genitalia of L. stuckenbergi. -6-8, specimens from Mozambique; 9-11, specimens from Zimbabwe; 6, 9, aedeagus, 7, 10, left paramere, 8, 11, right 
Notes
This species has been excellently described and illustrated by Esaki & China (1928) ; only the drawing of the aedeagus is somewhat misleading as it is not drawn in exact lateral view. The same authors also cite Dr. Campbell, who provides a description of the habitat (Esaki & China 1928: 165) . The holotype is a female and not a male as stated in the original description. For comparison see the key and Comparative notes of L. ceylonensis sp. n.
Distribution
India (Mysore). 
Limnotrephes ceylonensis

Description
Body length of brachypterous morph 1.46 mm; width of cephalonotum 0.99 mm; colour: head yellowish with brown marks at posterior margin and with complete, brown, cross-shaped mark consisting of pair of submedian confluent longitudinal stripes posteriorly, median stripe anteriorly, and paired stripes from middle to eye margin; lateral carina of head not connected with pronotal carina (comp. fig. 73 ); midsternal carinae as in fig. 76 , with prosternal carina posteriorly low; punctures on mesoscutellum, hemelytron and posterior part of pronotum large and distinct, in anterior part of pronotum smaller and more shallow; male unknown; female: abdominal sternum 7 (figs. 15, 16) symmetrical, 1.25 times wider than long, with relatively roundly convergent sides, with two narrow incisions with circular impressions at posterior margin, with posterior margin of small posteromedial lobe weakly convex, with posteromedial lobe ca. 1.3 times as wide as depth of incision and impression together.
Comparative notes
The specimen has already been studied by China, who identified it as 'Limnotrephes & campbelli E + C ?' and noted the 'white spots on head' (see label). Subsequently the specimen was discussed by Polhemus (1990: 53) , who stated that 'the subgenital plate and the ventral structures are not clearly visible, and I decline to destroy the unique specimen, but it may represent yet another new species.' The authors have dissected the female terminalia and recognize the specimen as a new species, which is closely related to L. campbelli, but differs in the proportion of the subgenital plate. The dark brown cross-shaped marking on the head (which leaves the whitish yellow spots recognized by China) is very striking but has also been observed in one paratype female of L. campbelli (which has also been dissected). The two species are probably allopatric. Although the authors have studied many Helotrephidae from South India (see Papáček & Zettel 2001) , Limnotrephes is so far unknown from this region.
Distribution
Sri Lanka (Colombo). 17, 18, 72, 77) Limnotrephes stuckenbergi Poisson, 1960: 335-340 
Limnotrephes stuckenbergi
Diagnosis
Body length of brachypterous morph 1.36-1.50 mm; width of cephalonotum 0.99-1.07 mm; colour: head yellowish, with posterior margin, pair of narrowly separated longitudinal stripes in posterior half, and central dot or medial stripe reaching apex in anterior half brown; lateral carina of head connected with anterior end of pronotal carina at posterior eye margin (fig. 72) ; midsternal carinae similar as in L. ceylonensis sp. n., except prosternal carina posteriorly high (fig. 77 ); pronotum and mesoscutellum nearly smooth, only with minute, very sparsely set punctures (more dense at lateral areas of pronotum); hemelytron with very fine, but distinctly impressed punctures; male: aedeagus (figs. 6, 9) long (length: width of phallosoma = 3.3-4.0), with apex simply rounded, semiglobose, with ejaculatory reservoir in phallosoma not recognizable; right paramere (figs. 7, 10) long, with sharp apex; left para-mere (figs. 8, 11) distinctly shorter, with rounded apex; female: abdominal sternum 7 (figs. 17, 18) symmetrical, 1.2 times wider than long, with nearly straight, relatively weakly convergent sides, with two narrow incisions with elongate impressions at posterior margin, with posterior margin of posteromedial lobe sligthly convex to straight, posteromedial lobe more than 2.5 times as wide as depth of incision and impression together.
Notes
Limnotrephes stuckenbergi has been described from two males and three females from Gorongosa with exactly the same collecting data as the material in ZMUC studied by the authors. Poisson (1960) states that the types are deposited in the Natal Museum. The five specimens studied cannot be the type series, because they are undissected and Poisson (1960) presents drawings of dissected male and female specimens.
The notes 'Afrique du Sud' by Poisson (1960) and 'S. Africa' by Polhemus (1990) refer to the southern African faunal region, but not to the Republic of South Africa. Limnotrephes stuckenbergi is only recorded from Mozambique and Zimbabwe (first record!). Polhemus (1990) criticizes correctly that the illustration of the cephalonotal carina by Poisson (1960: fig. 5A ) is not correct. Both authors disagree, however, whether it is similar to the cephalonotal carina of Mixotrephes kumaonis. In fact, the cephalonotal carina is unique within Limnotrephini ( fig. 72 ) (the situation in Paralimnotrephes is unknown to the authors) and resembles the carina of Tiphotrephes indicus most. A second important difference between the Oriental and Ethiopian species of Limnotrephes is found in the prosternal carina, which is posteriorly reduced in the Oriental species. For these reasons, it should be considered to separate the African species L. stuckenbergi from the Indian and Ceylonese species in a different subgenus. This may well be Paralimnotrephes Poisson, 1950 , decribed from a single macropterous male from Ivory Coast, West Africa (P. villiersi Poisson, 1950) . The generic distinction of Paralimnotrephes and Limnotrephes by Poisson (1950) is partly based on characteristics depending on the pterygopolymorphism. Uptonow, however, the authors did not have the possibility to study material of Paralimnotrephes villiersi. 
The pointing process on the proximal part of mesofemora of Mixotrephes hoberlandti described by Papáček et al. (1989, p. 110, fig. 10 ) was noted in Mixotrephes kumaonis, too (see fig. 71 ). However, this structure cannot be accepted as a diagnostic character of the genus, because it is also apparent in Limnotrephes stuckenbergi (see Poisson,1960, p. 338, fig. 4B ).
Species diversity and distribution
The genus is distributed in the transitional area between the Palaearctic, Afrotropical, and Oriental regions up to the Oriental region (see discussion by Papáček et al. 1989) . It contains two groups: The aberrant species Mixotrephes thermophilus (Papáček & Kovac, 2001 ) from North Thailand and the Mixotrephes hoberlandti species complex, which is distributed from southern Iran to West Bengal in eastern India. The latter is here regarded as a complex of poorly differentiated species, a problem which is well known in many insects of the southern areas of the Himalayas and adjacent regions. Sympatric distributions excludes the possibility of intergrading subspecies, so that a second access to describe the phenomenon would be a single extremely plastic and varying species (M. hoberlandti). The M. hoberlandti complex contains M. hoberlandti (from Iran and Afghanistan), M. kumaonis Polhemus, 1990 (from Northeast India and Nepal), M. nepalensis sp. n. (from Nepal), M. heissi sp. n. (from West Bengal and Bhutan), M. bengalensis sp. n. (from West Bengal), and a single female from Sikkim, which remains undescribed. The most important character to separate the species of the M. hoberlandti complex is the spur-like process on the left postero-dorso-lateral margin of the pygophore, which has to be viewed from the left side perpendicular to the laminate distal area (see figs. 54-63). Only M. kumaonis and M. bengalensis sp. n. are very similar in this structure, but these two species differ distinctly in the distal lobe of the abdominal sternum 7 of the female.
Key to the species
Note: All measurements refer to the brachypterous morph. 1. Male: apex of aedeagus upright (fig. 44) 
Diagnosis
Relatively large species; body length 1.70-2.02 mm; width of cephalonotum 1.08-1.18 mm (Papáček et al. 1989: 113 ; all morphs combined); posterior corner of prosternal carina blunt, more or less rounded ( fig. 74) . Male: process of pygophore apically distinctly convex, with pronounced anterior apex (fig. 54) ; apex of aedeagus regularly curved cephalad (fig. 19) ; right paramere distally slender and curved (fig. 21) ; left paramere basally relatively broad ( fig. 20) . Female: abdominal sternum 7 proximally moderately convex, with distinct, long, and relatively slender distal lobe, and with sclerotized area posteriorly convex ( fig. 47 ).
Notes
The original description (Papáček et al. 1989) of M. hoberlandti is very extensive and not repeated here. The species can be recognized by the relatively blunt posterior corner of the prosternal carina, the characteristically shaped process of the pygophore of the male, and the relatively long distal lobe of the abdominal sternum 7 of the female.
Distribution
Iran, Afghanistan.
Mixotrephes kumaonis (Polhemus) 
Diagnosis
Relatively large species: brachypterous male: length 1.57-1.73 mm; width of cephalonotum 1.00-1.11 mm; brachypterous female: length 1.60-1.64 mm; width of cephalonotum 1.00-1.06 mm; posterior corner of prosternal carina subrectangular ( fig. 75) . Male: process of pygophore apically usually concave, rarely straight, with pronounced anterior apex (figs. 56-58); apex of aedeagus slender, strongly curved cephalad (figs. 25, 28); right paramere distally very slender, hardly curved (figs. 27, 30); left paramere basally relatively slender (figs. 26, 29). Female: abdominal sternum 7 proximally strongly convex, with indistinct, short and wide distal lobe, and with sclerotized area posteriorly convex ( fig. 51 ).
Notes
The authors have dissected two female and two male paratypes. The thin distal lamella of apical lobe of the subgenital plate is broken off in all three available females (figs. 48, 51), and the situation resembles more or less the drawing by Polhemus (1990, fig. 12 ) which is based on another specimen. It is important to note that the break was already before dissection of the genitalia, but presently the authors cannot offer an explanation for this fact. Polhemus (1990) has described this species in the genus Limnotrephes. Mixotrephes has been described only one year earlier (Papáček et al. 1989 ) and although treated by Polhemus (1990) , this genus may have not been sufficiently known by the latter author. The only presumed reliable characters, which distinguish Mixotrephes and Limnotrephes, are the presence (Limnotrephes) or absence (Mixotrephes) of the median carina on the abdominal sternum 5 and the asymmetrical (Mixotrephes) or symmetrical (Limnotrephes) abdominal sternum 7 of the female (see Polhemus 1990 , table 2). However, the median carinae of Mixotrephes kumaonis reach only sternum 4 (Polhemus 1990, fig. 13 ; and our results), as it does also in true Limnotrephes species. The abdominal sternum 7 of the female has been incorrectly interpreted by Polhemus (1990) , because it has not been recognized to be broken.
There is similarity in male genitalia of the paratypes from Kumaon in Northwest India and of two males from Birethanti in Nepal. The latter sampling contains one female with complete abdominal sternum 7 ( fig.  51 ) on which the key characters for the female are based.
Distribution
India (Northwest), Nepal (Pokhara).
Mixotrephes nepalensis sp. n. (figs. 22-24, 55)
Limnotrephes kumaonis Polhemus, 1990 : Zettel 1995 167 (recorded from Nepal) (misidentification). 
Description
Body size of brachypterous male: length 1.58 mm; width of cephalonotum 0.96 mm; colour: head yellow, with posterior margin and pair of narrowly separated longitudinal stripes in posterior half brown, in anterior half with three faint brownish dots centrally and laterally in front of eyes; pronotum with brownish anterior margin and irregular, more or less confluent brownish marks in posterior two thirds; mesoscutellum with more or less confluent brown dots; hemelytron with numerous small isolated brown dots; posterior corner of prosternal carina rectangular; cephalonotum and mesoscutellum nearly smooth, only with minute, very sparsely set punctures; hemelytron with very fine, but distinctly impressed punctures. Male: process of pygophore apically highly domed, anteriorly with minute step (fig. 55) ; apex of aedeagus curved cephalad (fig.  22) ; right paramere distally very slender (fig. 24) ; left paramere basally broad ( fig. 23) . Female unknown.
Comparative notes
Most of all, M. nepalensis sp. n. is characterized by the unique shape of the pygophore process ( fig. 55 ).
Distribution
Nepal (Pokhara). The type specimen has been collected only 10 km from the Nepalese locality of M. kumaonis, but in an altitude which is 500 m higher. 
Mixotrephes bengalensis
Description
Body size: brachypterous male: length 1.76 mm; width of cephalonotum 1.13 mm; brachypterous female: length 1.75 mm; width of cephalonotum 1.09 mm; macropterous male: length 1.62 mm; width of cephalonotum 1.09 mm; colour: head yellowish, with posterior margin and pair of narrowly separated longitudinal stripes in posterior half brown, in anterior half with three faint brownish dots centrally and laterally in front of eyes (absent in macropterous specimen); pronotum with brownish anterior margin 44-46, M. thermophilus; 31, 35, 38, 41, 44, aedeagus, 32, 33, 36, 39, 42, 45, left paramere, 34, 37, 40, 43, 46, right and irregular, confluent brownish marks in posterior two thirds; mesoscutellum with confluent brown dots; hemelytron with numerous small brown dots, partly confluent in males, isolated in female; posterior corner of prosternal carina acute to subrectangular; cephalonotum and mesoscutellum nearly smooth, only with minute, very sparsely set punctures; hemelytron with very fine, but distinctly impressed punctures. Male: process of pygophore apically strongly concave, with very pronounced anterior apex (fig. 59) ; apex of aedeagus long and curved cephalad (fig. 31) ; right paramere distally slender (figs. . 34); left paramere basally broad ( fig. 32, 33) . Female: abdominal sternum 7 proximally weakly convex, with distinct, long distal lobe, and with sclerotized area posteriorly straight, faded ( fig. 49 ).
Comparative notes
In male genitalia structures (pygophore process, aedeagus, parameres), M. bengalensis sp. n. strongly resembles M. kumaonis, differing only slightly in the apical margin of the pygophore process (comp. figs. 56-58 and 59). The female of M. bengalensis sp. n., however, differs from this species in the structure of the abdominal sternum 7, which is anteriorly less convex and has a longer lobe posteriorly (see figs. 49 and 51). The posterior corner of the prosternal carina is more acute than in other Mixotrephes species.
Distribution
India (West Bengal). 
Mixotrephes heissi
Description
Body size: brachypterous male: length 1.34-1.48 mm; width of cephalonotum 0.88-0.94 mm; brachypterous female: length 1.42-1.52 mm; width of cephalonotum 0.88-0.98 mm; macropterous male: length 1.50 mm; width of cephalonotum 1.00 mm; macropterous female: length 1.59-1.60 mm; width of cephalonotum 1.03-1.04 mm; colour of cephalonotum very variable: head yellowish, with brown posterior margin and brown pair of narrowly separated longitudinal stripes in posterior half distinct, very vague, or absent, in anterior half rarely with one or three faint brownish dots; pronotum with or without brownish anterior margin, with irregular, partly confluent, brownish marks in posterior two thirds distinct or nearly absent; mesoscutellum with more or less confluent brown dots; hemelytron with numerous small, isolated, brown dots; posterior corner of prosternal carina sharply rectangular; cephalonotum and mesoscutellum nearly smooth, only with minute, very sparsely set punctures (individually with few larger punctures on mesoscutellum); hemelytron with very fine, but distinctly impressed punctures. Male: process of pygophore apically more or less straight (very weakly convex to very weakly concave), with blunt or rounded anterior apex (figs. 60-62); apex of aedeagus strongly curved cephalad, relatively short (figs. 35, 38, 41) ; right paramere distally very slender and more or less curved (figs. 37, 40, 43) ; left paramere evenly tapered from base to apex (figs. 36, 39, 42) . Female: abdominal sternum 7 proximally weakly convex, with distinct, broad distal lobe, and with sclerotized area posteriorly convex ( fig. 50 ).
Comparative notes
Mixotrephes heissi sp. n. is the smallest species of the M. hoberlandti complex. Its process of the pygophore (figs. 60-62) is rather characteristic, but extreme forms of M. heissi sp. n. and H. kumaonis are similar (see figs. 57 and 61). In females M. heissi sp. n. has a more distinctly developed lobe of the abdominal sternum 7 than M. kumaonis.
Distribution
India ( 
Notes
This revision of the M. hoberlandti complex is based on differences in male genital structures, while the abdominal sternum 7 of the female of four of the five species (M. hoberlandti, M. nepalensis sp. n., M. bengalensis sp. n., M. heissi sp. n.) provides only minor differences. The single female from Sikkim with a similar subgenital plate ( fig. 52) , therefore, cannot be considered in the revision.
Distribution
India (Sikkim). 
Diagnosis
Body length 1.17-1.28 mm; width of cephalonotum 0.68-0.77 mm; dorsum of body only slightly vaulted; ground colour yellow. Male: aedeagus ( fig. 44 ) uvulalike, short and thick, with roundly pointed, straight, short, tip-shaped apex; left paramere ( fig. 45) 
Notes
Although M. thermophilus strongly differs from all congeners, it is best placed in Mixotrephes as defined above. Specific diagnostic differences are: (1) the short aedeagus with straight tip-shaped apex, without globose ejaculatory reservoir and without long ejectable processus gonopori; (2) the club-shaped right paramere; and (3) the female abdominal sternum 7 with a two-lobate brownly pigmented area.
Tiphotrephes Esaki & China
Tiphotrephes Esaki & China, 1928: 151-159 
Diagnosis
Tiphotrephes (habitus of. T. indicus see Esaki & China 1928, p. 145, fig. 5b ; schematic lateral view p. 139, fig. 4h ) is defined by the following combination of characteristics: small helotrephid species with lateral cephalonotal carina not incising onto eye surface; ventral abdominal carina reaching onto sternum 5. 
Species diversity and distribution
Tiphotrephes indicus, the single species of this genus, is known from India to the Malay Peninsula and to Borneo (Distant 1911 , Polhemus 1990 , Zettel 1995 , 2001 
Diagnosis
See diagnosis of the genus.
Notes
The postero-apical carina of the aedeagus is somewhat variable in different geographical populations. Individual specimens of the same populations may also differ somewhat by the shape of this structure, but the shape and length of the apical carina is uniform (see figs. 64-66), as well as the shape of the parameres and the female abdominal sternum 7.
Distribution
India (Bombay), Burma (Rangoon), Thailand (Loei, Phetchabun, Sakhon Nakhon, Nakhon Ratchasima, Khon Kaen, Chayaphum, Udon Thani, Bangkok, Surin), Malaysia (Selangor, Perak); Singapore; Indonesia (Borneo: Kalimantan Barat).
DISCUSSION
Differential diagnoses of the genera Limnotrephes, Tiphotrephes, and Mixotrephes, respectively, were given by Esaki & China (1928) , Papáček et al. (1989) , Polhemus (1990) , and Papáček & Zettel (2001) . Main differential characteristics of these genera are: (a) Extent of lateral cephalonotal carina: incising onto eye surface in Limnotrephes and Mixotrephes, or reaching only posterior margin of eye in Tiphotrephes; (b) extent of abdominal midsternal carinae: reaching onto sternum 4 in Limnotrephes and Mixotrephes, or onto sternum 5 in Tiphotrephes; (c) spur-like process of pygophore: present in Mixotrephes and Tiphotrephes, or absent in Limnotrephes. Relatively good differential characteristics of these genera are also found in the female abdominal sterna 7, which are of a relatively uniform type within all known species of an individual genus.
Species of the genus Limnotrephes are distributed in India, Ceylon and southeastern Africa. Although the position of the genal carinae, the prosternal carinae, and the aedeagi of Asian and African species distinctly differ, the common, within the whole family very unique shapes of female abdominal sterna 7 (symmetrical and with two incisions combined with impressions; figs. 12-18) are similar and define this genus very well. Female of Mixotrephes species have the abdominal sternum 7 projecting into one more or less Zettel & Polhemus 1998 , Zettel 1999a , Kovac & Papáček 2000 , Papáček & Kovac 2001a . However, the shape of this sclerite and the brownish, distally localized pigmentation (sclerotization) in Mixotrephes is diagnostic and relatively uniform in all species. The female of the monotypic genus Tiphotrephes has also an unique shape of the abdominal sternum 7 (with medial and two posterolateral lobes separated by slit-like incision). The apical part of the aedeagus is a characteristic which defines the genera Mixotrephes and Tiphotrephes relatively well, but differs between the Asian and African species of Limnotrephes. The ejaculatory reservoir, which is localized in the phallosoma or in the phallobase, is an internal structure of the helotrephid aedeagus, which is relatively well-visible in micropreparations. Limnotrephes campbelli has a large globose ejaculatory reservoir (in some specimens with visible equatorial constriction). Species of the Mixotrephes hoberlandti group have a small, simple, globose ejaculatory reservoirs as well as a long ejectable processus gonopori. Limnotrephes stuckenbergi, Mixotrephes thermophilus, and Tiphotrephes indicus have no globular ejaculatory reservoir; the relatively wide distal part of gonoductus, which is localized in the phallosoma, probably takes over its function. If the presented conception of the three mentioned genera is phylogenetically correct, it seems that the apical part of the phallosoma as well as the ejaculatory reservoir are characteristics, which could serve outermost for a separation of the groups on species group level. 
